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issue is readily seen if we compare our case with the motion of
heavy masses on aa inclined plane of continually decreasing
pitch. The usual view would consider the reaction course in
the dotted area to be comparable to the flowing of a viscous
liquid down this inclined plane. The rate of flow decreases
the more the pitch of the plane decreases, but flow would not
cease till the liquid had reached the lowest point. Duhem, on
the other hand, would compare the reaction with the sliding
down of solid bodies; which, of course, only continues so long as
the angle of slope exceeds a certain limiting value. In both
cases we can assume that rise of temperature corresponds to an
increase in the angle of pitch. Then at high temperature a
real equilibrium could always be reached.
While the existence of false equilibria in this sense may be
questionable, we may consider their existence as beyond
question in another. For while it is by no means generally
admitted that a reaction which has once started can of itself
come to a real stop before equilibrium is reached, there is no
doubt, on the other hand, that reactions often clo not begin when
we would expect, from the chemical forces at work, that they
really should. Phosphorus does not change at all in pure
oxygen at atmospheric pressure, although it reacts easily with
dilute oxygen. Similarly, a mixture of hydrogen and chlorine
in equivalent proportions remains unchanged at ordinary
temperatures in the dark. If we call the state in which these
"bodies exist a false equilibrium, then there are very many cases
which could be grouped under this head. These observations
concern the beginning rather than the continuation of a reaction,
and may well be considered, provisionally &t least, as belonging
to a special class. Following an idea of Ostwald, we may
compare th$se cases with that of water contained in a deep
vessel freely suspended above the earth. The water does not
run out, because it must first climb up over the rim of the
vessel. This rim represents a "passive resistance." In the
same way, we may suspect that there is a " passive resistance "
in the chemical illustration cited, which van't Hoff suggested is
due to the change in the orientation of the molecules which
must precede the reaction.1
1 {' Vortesungen iiber theoretische Chemie," 2nd edit., 1901, vol. i. pp.
208, 209, and 223.